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Motivation:

Increasing Exposure to Disasters

Á COST of disasters have exceeded $2.5 trillion in the 21st centuryða figure that is at least 50

percent higher than previous estimates [1].

Á FUTURE of increase in frequency and severity of extreme weather events, threats of terrorism, and

the risk due to existing earthquake active faults near urban areas, cities will be facing an increasingly

complex resilience challenge.

Á FACTORS such as urban inequality, increasing hazard exposure, rapid urbanization and the

overconsumption of energy and natural capital are causing unprecedented risks to urban

communities.

Hurricane Katrina, 2005 CA Wildfires, 2018



Motivation:

Taking on the Urban Resilience Challenge

Á URBAN RESILIENCE refers to the ability of an urban

system ïand all its constituent socio-ecological and

socio-technical networks across temporal and spatial

scalesï to maintain or rapidly return to desired

functions in the face of a disturbance, to adapt to

change, and to quickly transform systems that limit

current or future adaptive capacity [2].

Á URBAN SYSTEM is characterized by its governance

networks, networked material and energy flows, urban

infrastructure and form, and socio-economic dynamics [2].

Á Among all, civil infrastructure systems (lifelines)

constitute the foundation that supports the lives,

interactions, and dynamics of urban dwellers.

Figures from [2] 

and [10].



Motivation:

Mobility in the Shade of Disasters

Á It is argued that transportation is the most significant lifeline: disturbance to transportation

imposes extra burden on the other lifelines [3].

Á Mobility of people and goods is an immediate functional need in the immediate aftermath of and

the recovery from disasters.

Á Rapid recovery from transportation disturbances is one of the principal enablers of disaster

resilience.

Hurricane Harvey, 2017



Motivation:

Poor Infrastructure Conditions Jeopardizing 

Mobility

Á Most recent ASCE report gradesnationôsroads and bridges at D and C+, respectively [4].

Á The poor condition of the United States'

transportation infrastructure weakens

the ability to support human mobility

under the influence of disasters.

Á Alarming situation for metropolitan

areas in seismically active regions, as

the implications of disruption to

transportation infrastructure can far

exceed the cost to repair or replace its

constituents.

A sinkhole on West Boulevard in 2017



Motivation:

Models and Data are Increasingly Available

Á Scalable urban mobility data are increasingly available from both conventional and novel sources.

These data include commuting data from Census Transportation Planning Products (CTPP), mobility

data from social media and smart phones, etc. [5-7]

Á Modeling technology has advanced and many MPOs develop and maintain large scale travel demand

models (e.g., SCAG RTDM).


